Background: Multiple traumatization in childhood is a broad term that includes interpersonal trauma experiences such as physical, sexual, and emotional abuse and neglect. Children with a child protection case referred to counseling are likely to be in high risk of multiple exposure to interpersonal trauma. We aim to demonstrate that systematic assessment with validated measures is feasible in this age group. Method: The Center for Interventions of Children and Adolescents (CIBU), Denmark, provided a new assessment screening procedure where 16 caregivers with children in the age of 4 -8-years-old participated prior to initiating counseling in a public family treatment facility. We utilized the Diagnostic Infant Preschool Assessment (DIPA) and the Strengths and Difficulties Questionnaire (SDQ). The SDQ was compared with Danish norms. Results: The data suggest that psychopathology was present among all 16 children in this high-risk sample. Distribution of disorders showed 93.8% prevalence of comorbidity. All 16 children had difficulties regarding psychosocial functioning when compared to a Danish norm population. Most profound was emotional symptoms and symptoms of hyperactivity and inattention. Conclusion: This study revealed a higher prevalence of psychiatric disorders and higher rates of psychosocial difficulties in referred children than in children from the general population.
Introduction
It is estimated that two out of three children will experience at least one potential traumatic event before the age of 16 [1] . Severe trauma and child adversity seem to shape the individual vulnerability and often precede psychopathology within and across diagnostic boundaries [2] [3] . However, even after experiencing traumatic events, many children display resilience and do not develop enduring trauma symptoms, while others seem to be particularly vulnerable and develop psychopathology after trauma and childhood adversity. Several factors, including developmental stage, amount of social support, attachment style and intelligence level may influence which children develop psychopathology after exposure to traumatic events [4] .
Various studies have shown that children exposed to child adversity present a wide range of internalizing and externalizing problems. Adverse childhood experiences can shape the individual vulnerability and often precede psychopathology within and across diagnostic boundaries [3] . Early adversity and traumatic experiences exert powerful effects on the brain, body and psychological development lasting throughout the entire life span, influencing brain function and increasing vulnerability to stress, depression, and anxiety disorders [2] [5] [6] .
There is an ongoing debate whether the current diagnostic criteria for Post Traumatic Stress Disorder (PTSD) are appropriate for all children because it does not distinguish between acute trauma (exposure to a single overwhelming event) and chronic or multiple traumas such as neglect of care and maltreatment over years [7] . Additionally, traditional diagnostic categories such as PTSD are argued to be limited since exposure to traumatic stress in early life is associated with enduring symptoms that not only are incorporate, but also extend beyond PTSD. Further, the assessment of children with a history of complex developmental trauma presents a significant challenge to services [8] .
In 2008-2009, a Danish random probability survey sample study was conducted. The data suggested that severe traumatic events rarely happen in isolation and that many of the particularly stressful incidents and interpersonal traumas often occur inter-related in a small, vulnerable group of children [9] .
The study found that child protection status significantly increased an individual's probability of being exposed to emotional abuse, sexual abuse, and multiple abuse when compared to those not defined as child protection cases. A child protection is defined as an intervention the municipality does due to concern for the welfare of a child. It can range from minor supportive initiatives to removal Recently, a Danish study examined the onset of seven psychiatric disorders and the severity of functional impairment in preschool children following different kinds of traumatic events. The results suggested that about half of the children suffered from PTSD and comorbid disorders with oppositional defiant disorder being the most common [2] . The authors concluded that psychiatric assessments across numerous domains are essential before treatment planning.
However there is still a need for additional research since the understanding of comorbidity among preschool traumatized children is limited and fragmented [2] [10] . Furthermore, many of the known studies in the field have only examined psychopathology in young children exposed to single trauma events.
The studies are therefore not representative of the many types of repeated trauma a young child can experience, such as neglect, sexual, emotional or physical abuse, despite research indicating that repeated exposure to interpersonal trauma is associated with more profound and more complex trauma reactions [11] [12].
The ages between 4 and 8 years are of particular importance for identifying patterns and predictors of psychopathology and malfunction, as children navigate critical developmental tasks around the transmission and adaption to school [13] . In Denmark, most children begin in school at the age of six. Starting school is characterized by increased demands on the child regarding cognitive and academic, as well as social and practical development. From a neurocognitive perspective this phase of a child's life constitutes a very rapid cognitive development [14] [15] . Therefore, there is a great need for careful assessment and intervention for this age group of children.
Assessment and treatment of trauma reactions and psychopathology in young children require special considerations due to developmental differences in cognitive, language, emotional, and behavioral capacities [16] . Structured diagnostic interviews, which have evolved along the development of classification systems, are now widely used in child and adolescent mental health services as well as in the fields of clinical trials, epidemiological studies and academic research. However, despite the need of thorough assessment there is no golden standard in terms of utilization of structured diagnostic interviews and standardized measures in clinical practices such as public family treatment facilities. In a study from Norway [17] , the authors investigated how management of child abuse could be further improved by mental health services. The study revealed that psychosocial functioning was seldom documented and that psychological symptoms should be described more detailed and reliably. Thus, the authors concluded a need for a systematic approach and implementation of valid evidence-based instruments in the field. However, the symptomatology, traumatizing and comorbidity appears not to have been explored systematically in a sample of 4 -8 aged children referred to counseling by child protection. Open Journal of Epidemiology Considering these limitations, the present study aims to build on and extend the extant research by utilizing a clinical sample of Danish 4 -8 aged children with a child protection case who initiated counseling. Until recently, diagnostic instruments did not exist for children under the age of 7. However, the Diagnostic Infant and Preschool Assessment (DIPA) is a well-validated assessment tool which can be used for this purpose [16] . DIPA is a semi-structured diagnostic interview with the caregiver about the child. We interviewed the caregiver to ascertain the amount of symptomology and functionality for the child in clinical domains. We also used the Strength and Difficulties Questionnaire (SDQ) [18] to assess the children's adjustment levels and level of function. The overall objective was to replicate the findings of [2] in a clinical sample of children who had an extended age range from 4 -8 years old.
Methods

Participants
The study included 16 children between the ages of 4 and 8 years old who in- in Odense, Denmark. The children and their caregivers were referred to counseling as a part of an ongoing child protection case. In this study, the children themselves did not participate directly. Participants consisted of caregivers who were willing to complete an interview and a questionnaire about their child as a part of a new assessment procedure in the treatment facilities. The caregiver could either be a parent or a foster parent. The DIPA assesses functional impairment in a disorder-specific fashion by asking about impairment at the end of each disorder. Five areas of role functioning (with parents, with siblings, with peers, at school/day care, and in public) plus a sixth item of child distress (except for ADHD and ODD) are assessed. The DIPA is a well-validated assessment tool and it is one of the few existing developmentally sensitive and time efficient methods to measure psychiatric disorders in preschool children [16] [19] . [19] . Furthermore, the diagnostic algorithm for MDD included the empirically validated developmental modification that sad mood and diminished interest in significant activities is considered symptomatic if the symptoms were present at least eight days out of two contiguous weeks [2] [24] . This is opposed to the requirement of nearly every day presented in the DSM-IV-TR [2].
Measures
The Diagnostic Infant Preschool Assessment
The Strength and Difficulties Questionnaire
SDQ is a brief, behavioral, five factor instrument developed to assess emotional and behavioral problems in children and adolescents [18] . The SDQ contains 25 questions about different positive and negative aspects of the child's behavior and it includes impact supplement. Responses are made on a three-point Likert scale; "not true = 0," "somewhat true = 1" and "certainly true = 2". The items are divided into five subscales (hyperactivity scale, emotional symptoms scale, conduct problem scale, peer problem scale and prosocial scale) each comprising five items. The first four scales are summed up into the Total Difficulties Scale with a score that ranges from 0 -40. The prosocial scale is included to enhance acceptability on part of the rater. The impact supplement provides an important estimate of the burden of the problems which is an essential part of the diagnostic criteria in the current diagnostic classification systems, ICD-10 and DSM-IV. The Danish SDQ norms of children aged 5 -7 that included data from three general population-based, large-scale birth cohorts were used for comparisons [25] [26] . In line with previous research the Danish norm data and cut-off-scores used as comparison in this study were provided by the SDQ website (http://www.sdqinfo.com/norms/DanishNorms.html; [25] [26] ). The SDQ has good reliability and validity [27] . It has been translated into more than 60 languages. It is frequently used worldwide as a child mental health screening Open Journal of Epidemiology measure, for both children at large and for vulnerable populations [28] [29].
Procedure
Interviews were conducted in two community treatment facilities in the CIBU from April 2017 to October 2017. All caregivers with children between the ages of 4 and 8 years who initiated counseling during this period were invited to participate in the study. At the introduction meeting before the beginning of counseling, all caregivers received information about the research project and were invited to participate. Participation was voluntary and their decision did not influence on their course of treatment and the child protection case. Terms of confidentiality were presented verbally, however, it was also clarified that in case of findings of unreported abuse, information about the child would be handed to the authorities. Verbal and informed consent was obtained from the participants and dates for the participation were scheduled.
The caregiver could either be a parent or a foster parent that knew the child well. Prior to the interview, sociodemographic information about the child was collected including age, gender, known diagnoses, as well as whether the child was currently placed in foster care. The interviewers comprised of two graduate psychology students who were former trainee students at the treatment facility and had completed a course regarding the administration of DIPA and general interviewing techniques. Furthermore, in order to ensure the validity of the data the interviewers received clinical supervision in the process of collecting and administer the DIPA-interviews. All participants completed the SDQ questionnaire on the same day that they were interviewed with the DIPA.
After the completion of DIPA and SDQ relevant case files in every child protection case were screened for potential unreported traumas or suspicion of such incidents which the caregiver had not mentioned in the interview.
The preliminary data processing involved anonymizing the data. Afterward, all the children's psychological profiles were analyzed individually to clarify the categorical incidents of the different disorders according to the previously described algorithms. The project was carried out in accordance with the common ethical rules for Nordic psychologists and approved by the IRB. The data were stored securely at the Danish National Center for Psychotraumatology and we followed the GDPR data surveillance regulations for research projects.
Data Analysis
Analyses were carried out using the Statistical Package for Social Sciences SPSS 22 and were conducted on unweighted data. Descriptive analyses were performed to show the distribution of age, gender, type of trauma, the total number of symptoms, and the prevalence of the disorders across the sample. The percentage of parents reporting emotional and behavioral difficulties in their children was calculated according to the four subscales and the total difficulties score was obtained [25] [27] . Open Journal of Epidemiology
Results
Demographic Data
The total study sample included N = 22 families who initiated counseling during the period of data collecting. Three caregivers declined to participate in the study and furthermore three families were excluded from the study since the ca- 
Characterization of the Type of Trauma
All the children had been exposed to several traumas with a mean of 5.6 trauma experiences per child (SD 1.9, range from 3 to 9). The mean age for experiencing the first trauma was 1.8 years of age (SD 1.9). The different types of traumas are listed in Table 1 . The most common traumatic experience categorized in the DSM-IV list was witnessing interpersonal violence and the least common experienced trauma was severe burn injury. Importantly, results indicated that all 16 children had been exposed to other forms of trauma not described by the categories. The types of trauma were either noted by the caregiver or it was revealed by the screening procedure of the child protection case files. The two most common traumas not specified were neglect of care and separation trauma.
DIPA: Distribution of Disorders
The rates and frequencies of diagnoses for the 11 diagnosed disorders are listed in Table 2 . First, psychopathology was very common among the children in the study. All 16 children displayed enough symptoms to meet the criteria for at least one psychiatric diagnosis. The mean of diagnoses per child was 3.8; (SD 1.7± and range 1 -7). Nearly, 93.8% (N = 15/16) of the children in the study met the criteria for three or more comorbid disorders. 5 (31.3%) caregivers reported that their child met the criteria for four or more disorders. Only one caregiver reported that their child only displayed symptoms enough to meet the criteria for sleep disorder as the only psychiatric disorder.
The most common disorders were PTSD and ADHD inattentive subtype with a prevalence of 68.8% (N = 11) followed by ODD (50.0%, N = 8) and RAD (43.8%, N = 7) . No children met the criteria for bipolar affective disorder, GAD and OCD.
SDQ Scores in Comparison to Norm Data
The SDQ scores reported by each caregiver were analyzed for the severity of problems according to the four subscales the hyperactivity/inattention, emotional Open Journal of Epidemiology symptoms, conduct problem, peer problem and then summed to obtain a total difficulties score yielding a possible score ranging from 0 to 40. The mean of the SDQ total difficulties score for the children in this study was 19.06 (SD 4.94, range 10 -27) placing the mean within the clinical range. The SDQ scores in this sample were compared with normative SDQ frequency distribution scores for Danish 5 -7-year-old girls and boys. Cutoff scores are listed in Table 2 and were based on [25] . To compare the item score characteristics of our Danish high-risk sample, we also present the item score characteristics of the Danish norm data sample by [25] . The Danish norm data sample followed Goodman's recommendations with approximately 80% of children defined as being within a ''normal'' range, followed by 10% in a ''borderline'' range and the highest 10% grouped in an abnormal or clinical range [18] . Problems with peers were found to have a mean score of 2.29 (SD 1.98) for boys and 4.11 (SD 1.76) for girls that states 12 (75.0%) of the caregivers rated peer problems within clinical or borderline range. Conduct problems and ratings within clinical or borderline range were the case in 9 children (56.6%) with a mean of 2.29 (SD 1.98) for boys and 4.11 (SD 1.76) for girls (Table 3) . 
Discussion
This study examined the assessment screening of trauma symptoms, psychopathology and psychosocial function in a high-risk sample of 4 -8-year-old children Open Journal of Epidemiology Table 3 . SDQ cut offs for Danish 5 -7-year-olds parent ratings compared to the high-risk 4 -7-year-olds caregiver ratings.
Recommended bandings for boys (N = 28,920)
Recommended bandings for girls (N = 27,611)
-7-year-olds boys Normal Borderline Clinical Normal Borderline Clinical
Total difficulties 0 -9 10 -13 14 -40 0 - with a child protection case who were referred to counseling by the social authorities. First, psychopathology was present in all the children in this sample and the distribution of disorders showed an almost 100% prevalence of comorbidity among the children with the most common disorders being PTSD, ADHD inattentive subtype, ODD and RAD. Thus, comorbidity was the rule rather than the exception with 15/16 children meeting the criteria for at least three psychiatric diagnosis. Moreover, the results of SDQ indicated that all 16 children had a score of total difficulties above normal range when compared to a Danish norm population. Most profound was emotional symptoms and symptoms of hyperactivity and inattention. However, a great amount of the children also showed high ratings of peer problems and all 16 children had subscale scores within the borderline or clinical range in two or more domains. Thus, the prevalence of SDQ-measured mental health problems was relatively high in this sample when compared with a Danish norm population of 5 -7 boys and girls. The higher prevalence might reflect differences in psychosocial risk load and environmental stress given the social context.
Furthermore, all the children had been exposed to multiple traumas and had experienced at least three potential traumatic events prior to the age of six with a mean age of 1.8 year when exposed to the first potential trauma experience. The most frequently reported traumas in our sample included witnessing interpersonal violence and exposure to other types of interpersonal trauma. It is noteworthy, that all 16 children had been exposed to other forms of trauma not specified in the list of DSM-IV, and most common was neglect of care and separation trauma. This finding contributes to the ongoing debate within the child trauma field whether the DSM concept of trauma is too narrow, both in conceptualizing the types of experiences that can lead to trauma responses and the nature of those trauma responses [30] . Furthermore, results indicate that even though PTSD is the most prevalent disorder, caregivers reported high levels of psychiatric comorbidity in their children. This is in line with previous research showing that children exposed to interpersonal victimization often meet criteria for several psychiatric disorders besides PTSD [2] . Thus, the results shed light on the lively discussion about whether the current psychiatric nosology and multiple comorbid diagnoses are sufficiently accurate to describe many victimized children, since it can potentially be leading to both under treatment, overtreatment and inadequate treatment. For example, it should be considered whether the high prevalence of attention deficit disorders is better described as a camouflaged trauma reaction. According to [12] following exposure to interpersonal trauma, disturbances of attention and consciousness may manifest as dissociation, depersonalization, memory disturbance, disrupted executive functioning and an inability to concentrate regardless of whether Open Journal of Epidemiology the task evokes trauma reminders.
Moreover, the oppositional behavior symptoms and high prevalence of ODD in this sample could be comprehended considering the vulnerable family environment with potential chaotic surroundings, inappropriate caregiver model behavior and lack of social support. Thus, engaging in defiant behavior or other externalizing behavior may be seen as a way of acting out as a response to trauma exposures or to an attempt to remaster a sense of relational control after exposure to an interpersonal trauma [2] . Further, if the caregivers are traumatized or have severe social and mental health problems themselves they may not be able to help their children regulate their emotions and facilitate appropriate behavior outcomes in the child post trauma [10] .
When children experience interpersonal traumas, they not only develop typical PTSD responses such as over generalized fear or maladaptive cognitions and hyperarousal, but they also often struggle with the loss of their primary attachment figure [30] . Research suggests that children who experience child adversity perceive their interpersonal relationships as less supportive and overall have smaller social support networks [31] [32] . Social support has been argued to act as a protective factor in coping following trauma. One theory explaining this perceived low social support, is that children with a child protection case, are more likely to come from overall complex dysfunctional family environments and if a child perceives their relationships to be unsupportive this can result in social withdrawal and peer rejection. Subsequently, this may add to increasing negative schematic beliefs and psychopathology [32] . Considering this, it is not surprising that many children in this high-risk sample displayed symptoms of reactive attachment disorder and showed high rates of peer problems according to SDQ. [33] . Thus, it should be considered whether the symptom complexity displayed among the children in this study could reflect chronic and severe coexisting problems with emotion regulation, impulse control, attention and cognition, dissociation, interpersonal relationships, and attributions [12] [33] . This makes sense considering that all children in this study had been exposed to multiple potential traumatic experiences very Open Journal of Epidemiology early in life and much research suggests that this has a profound impact on the developing brain [12] [34] . However, currently there exist no single instrument that assesses complex trauma outcomes in young children [8] . This emphasizes the need for new or better assessment methods for children with a history of potential complex developmental trauma.
In conclusion, there seems to be an overall similarity between the results of DIPA measures and the SDQ scores among the children in this high-risk sample.
However, although the DIPA and SDQ measures performed similarly in this study, and showed comparable screening accuracy, further analysis is required to establish the extent to which the positive screens for each measure identify the same versus different psychopathology. This is not just determined by the cut-points employed for each measure. This is because the DIPA and SDQ are designed to screen for different forms of psychopathology. However, the total picture is that the children in this sample displayed a wide and complex profile of symptoms, comorbidity and poor psychosocial functioning with general high ratings of SDQ subscale scores and the total difficulties scores were rated high above the 
Strengths and Limitations
One strength of this study was the systematic screening approach. In the period of data collection, we invited every family with a 4 -8-year-old child who initiated counseling to participate in this study. However, although participation rates were high, representativity and selection bias must be considered before drawing any general conclusions from the results.
Another strength is that we had access to the complete child protection case files for all children referred to counseling by the social authorities. However, retrospective assessment by reading and screening the files for potential unreported traumas has clear methodological limitations. We had to rely on the information that was written in the records, without being able to confirm if the information was correct. We did not know if the children and their parents were asked about more details than were documented or if some details may have been left out.
We wished to study children at familial risk with an age sensitive clinical measure and a comprehensive and validated psychosocial functioning questionnaire to explore the characteristics of children at high-risk as a group. This is relevant when planning health services specially tailored for this group of vulnerable and often overlooked children and their families. These families are often Open Journal of Epidemiology struggling in several ways with the challenges of normal family life and with severe mental problems and abnormal discourse at the same time. This assessment screening study contributes and elucidates a limited research field in an ecological setting that could enable us to establish interventions and develop better strategies to detect and relieve these difficulties for children in a similar situation in the future and maybe also to prevent further development into severe mental illness.
However, results in this pilot study were based on a small sample and further investigation of this challenging, high-risk population of children is suggested. Nevertheless, this exploratory work provides further, albeit tentative, evidence for the need of further research and development of new strategies that can provide adequate conceptualization of these children's difficulties.
Clinical Significance
The findings presented may play an important role in supporting children who are at risk for complex trauma responses in mental health services and public family treatment facilities. Governments and child welfare services have a responsibility to identify those children in high-risk and the need for therapeutic services. This can be achieved through systematic screening procedure and monitoring of psychosocial difficulties among all children with a child protection case.
A systematic approach would be helpful for identifying children who need more extensive help and to determine the intervention. Such measures should be reliable and valid instruments that are not too time consuming for the staff, and they should reflect different perspectives, such as the clinician's evaluation and the parent report. Examples of such instruments could be SDQ, which measures psychosocial functioning as well as emotional and behavioral problems and the DIPA, which measures trauma symptoms and other age specific psychopathology. However, the results in this study questions whether these measures are enough when it comes to an adequate assessment of the profound difficulties and complex symptom profile experienced by this vulnerable group of young children. This emphasizes the need for future investigation and development of new tentative validated measures that assess complex trauma outcomes in children at high-risk.
